Long-term effect of norepinephrine on thyroglobulin gene expression in FRTL-5 cells.
Many types of evidence support a role of the sympathetic nervous system in the regulation of thyroid function, although there is no general consensus on the type of influence that catecholamines exert. Depending on the experimental approach, epinephrine and norepinephrine (NE) can stimulate, inhibit, or fail to act on thyroid function. The aim of this study was to determine the effect of NE on thyroglobulin (Tg) synthesis and gene expression in FRTL-5 cells. Tg content, measured by immunoprecipitation with a specific antibody, showed that NE caused a 45% inhibition of thyrotropin (TSH) effect. The content of Tg mRNA was analyzed by Northern blot, the relative inhibition in total Tg mRNA levels from NE-treated cells, compared to TSH alone, ran parallel with inhibition in Tg content, while total RNA did not change after incubation with NE. There was no alteration in Tg mRNA stability by NE. When plasmids harboring different sequences of Tg promoter fused to the CAT reporter gene were transfected into FRTL-5 cells, TSH treatment stimulated promoter activity while NE diminished this effect by 43%-55%. Northern blots were performed to analyze mRNA for thyroid transcription factors (TTF1, TTF2, Pax8), and no significant changes were observed with the different treatments. In conclusion these results suggest that NE inhibits Tg synthesis at the transcriptional level.